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ABSTRACT 

This paper is intended to study the self-regulated learning (SRL) 
process in personal learning environments (PLEs) among students 
participating in the Graduate Program for Preschool Education at 
the University of Granada (Spain). The study is focused on self-reg¬ 
ulatory actions carried out by students, and on their self-regulated 
learning achievements, during the phases of action and reflection 
of this process. 

A Likert scale questionnaire was applied to a random cluster sam¬ 
ple of the population. Descriptive and inferential statistical analyses 
were performed based on the collected data, as were non-paramet- 
ric correlation and analysis of variance tests. 

The results confirm the importance of individual learning in the 
self-regulated process, and highlight the importance of digital tools 
in all three phases of self-regulation. Furthermore, the results show 
that teachers’ suggestions are related to the use of digital tools and 
recording of reflections on the learning process, and establish re¬ 
lationships between learning management tools and cognitive and 
metacognitive processes. The results also permit classification of 
students into three subgroups, based on their achievements. Anal¬ 
yses are consistent with the theory that explains the cyclical nature 
of self-regulated learning and the influence of social relationships 
on individual self-regulatory processes. 

KEYWORDS: SELF-REGULATED LEARNING, LEARNING ENVI¬ 
RONMENT, TEACHER EDUCATION, PRESCHOOL EDUCATION 

1 INTRODUCTION 

1.1 Self-regulated learning (SRL) 

According to the socio-cognitive approach, self-regulated 
learning consists of a cycle with three phases -forethought, per¬ 
formance control, and reflection (Schunk & Zimmerman, 2003; 
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Usher & Pajares, 2008; Zimmerman & Cleary, 2009; Zimmerman 
& Schunk, 1989). 

In theory, this cyclical process is based on four assumptions: 
the first one is that learners are active in constructing their own 
goals and meanings based on their own internal cognitive system, 
influenced by a certain environment; the second is that individuals 
are able to control and monitor the cognitive, motivational and 
behavioral elements of their learning; the third is that self-regu¬ 
lated learning depends on and is facilitated by individual factors 
such as biological, emotional and cognitive factors, as well as by 
external or environmental factors; and finally, it is assumed that 
individuals are able to evaluate their own learning objectives, 
monitor their behavior and cognitive processes, and use the re¬ 
sults of this evaluation to regulate their own learning. 

In the phase of forethought, individuals select their learning 
goals and carry out strategic planning to achieve these goals. On 
the one hand, individuals have previous knowledge to assist in 
carrying out these actions. However, performance of these actions 
is highly influenced by individuals’ self-perceptions: their own 
motivation, efficacy, and expectations for learning. Individual 
learners must not only know strategies for self-regulating their 
learning, but they must also trust in their own ability to carry out 
their strategies successfully. 

In the performance phase, also known as the phase of voli¬ 
tional control, individuals apply the strategies they established 
in the first phase, and perform tasks to accomplish their learn¬ 
ing goals. This phase involves self-control and self-observation, 
since during performance individuals control their own motiva¬ 
tion, monitor their efficacy, and observe the achievement of their 
learning goals (Hadwin, Oshige, Gress, & Winne, 2010; Jin & 
Low, 2009). 

In the last phase, reflection, individuals carry out self-evalua¬ 
tion and self-judgment: they use what they observed during the 
previous phase, and take advantage of their previous experiences 
for feedback and decision-making. In this phase, individuals mod¬ 
ify their behaviors, adjust their strategies, and prepare to restart 
the cycle to self-regulate their learning. 

The theory of self-regulated learning (SRL) emphasizes indi¬ 
viduals’ management abilities; however, it also acknowledges that 
the process as a whole takes place within a social environment. 
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This means that actions such as regulating their own behaviors, 
monitoring their cognitive achievements, and adjusting their strat¬ 
egies, take place under the influence of, and with the participation 
of, other learners, teachers, experts, and an entire social network 
(Bullock, 2013; Chatti et al. 2013; Cheng & Chau, 2013; Cho & 
Cho, 2013; Holt & Brockett, 2012; Ros et al., 2013). As shown in 
this article, these characteristics make the self-regulated learning 
theory especially useful for investigating educational processes in 
Personal Learning Environments (PLEs). 

1.2 Personal learning environments (PLEs) 

The idea of PLEs is a theoretical-pedagogical conceptual con¬ 
struction created by a community of technologists and teachers 
seeking to interpret the impact of Web 2.0 technologies on the 
learning of individuals. PLEs are conceived of as the set of tech¬ 
nological tools selected, integrated and used by an individual to 
access new sources of knowledge and making use of them to learn 
(Buchem & Tur, 2014; Fiedler & Valjataga, 2011; Fiedler & Val- 
jataga, 2013; Valtonen et al., 2012). 

Both theorists and researchers agree on the tight relationship 
between PLEs and self-regulated learning abilities. It has been 
frequently stated that an efficient, personalized and satisfactory 
PLE is a positive factor that assists individuals to set their learn¬ 
ing goals, look for and organize content, communicate with other 
persons, and evaluate their own learning actions (Archee, 2012; 
Chaves, Trujillo, & Lopez, 2015; Chaves, Trujillo, & Lopez, 
2016; Dabbagh & Kitsantas, 2012; Ebner & Taraghi, 2010; John¬ 
son & Sherlock, 2014). 

1.3 Study objectives 

The general objective of this work is to analyze the actions carried 
out by students working towards a Graduate Degree in Preschool 
Education (whose acronym in Spanish is GEI) in the University 
of Granada (UGR), Spain, as well as their achievements during 
their self-regulated learning process. The analysis is focused on 
the phases of performance and reflection in their PLEs. 

Five specific objectives are proposed for reaching the general 
objective. The first of these is to establish self-regulated actions 
for learning that GEI students carry out in their PLEs during 
the phases of performance and reflection; the second is to cor¬ 
relate these actions; the third is to determine achievements in 
self-regulated learning reached by GEI students in the phases of 
performance and reflection; the fourth objective is to correlate 
these achievements; and the fifth is to study the influence of these 
actions on achievements. 

1.4 Importance of the study 

This study provides students with knowledge about their PLEs 
and assistance in constructing them. In fact, researchers and the¬ 
orists in the area of PLEs indicate the importance of studying and 
evaluating the entire process involved in student PLEs, since this 
environment is better developed when conscientious and self-reg¬ 
ulated use of its tools occurs, and even more so if there is support 
by classmates, teachers and other actors in the educational com¬ 
munity (Archee, 2012; Dabbagh & Kitsantas, 2012). 

Empirical studies of this sort are likewise valuable for students 
because they allow them to better understand their own self-regu- 
latory efficacy, serving as a catalyst for the self-regulated learning 
cycle to proceed successfully (Jin & Low, 2009; Usher & Pajares, 
2008; Zimmerman, 2008). 


Finally, the pedagogical elements studied in this work are highly 
interesting for those in charge of the GEI and for all academicians 
involved in teaching, research, or management of similar programs. 

2 METHODOLOGY 

2.1 Population and sample 

The population studied consists of UGR GEI students who were 
active during the period of the investigation. In total, the popula¬ 
tion had 877 subjects (829 women and 48 men), divided into 14 
groups of students (5 in the first level, 5 in the second level, and 4 
in the third level). A framework of clusters was constructed within 
these groups to permit the random selection of a sample made up 
of 12 groups and 520 students. 

During May and June 2013 a questionnaire was applied to this 
sample of students, permitting confidence intervals of 95% (Cl 
95%) for study results. 

2.2 Questionnaire 

The questionnaire includes some initial questions about general 
aspects such as gender, age, hours per week dedicated to different 
activities (for instance, navigating on the Internet, or using PLE 
tools); there are also questions about access to devices for per¬ 
sonal use (desktop computers, tablets and smart phones, among 
others). These are called general items. 

The main questions refer firstly to actions carried out by stu¬ 
dents to self-regulate learning in their PLEs (16 items) and, 
secondly, to achievements obtained through self-regulation (12 
items). These questions were presented using a four-option Likert 
scale (Strongly disagree; Disagree; Agree; Strongly agree), and 
are called main items. 

2.3 Variables, tests and hypothesis 

The questionnaire’s general items are general variables, including 
a dichotomic variable and six ratio-level variables; the standard 
error of the mean (SEM) was calculated for the ratio variables at 
95% confidence level (Strahan, 1982). The general variables are 
used in the study for describing the population. The main items 
are associated with 28 four-level ordinal variables, referred to as 
main variables because they are analyzed to determine compli¬ 
ance with the objectives. 

Descriptive and inferential statistics analyses were carried out 
on the main variables of the questionnaire to comply with the first 
and third objectives, determining the actions taken by students 
and their achievements in self-regulated learning. 

Non-parametric correlation tests -specifically, Kendall’s co¬ 
efficient- were applied to comply with the second and fourth 
objectives, (Leech, Barrett, & Morgan, 2011). The hypotheses 
proposed in these tests are the usual ones in correlation tests; each 
null hypothesis is that the correlation coefficient between two var¬ 
iables is zero, and each alternative hypothesis assumes that it is 
different than zero. Kendall’s coefficient calculates a correlation 
coefficient for each pair of self-regulatory actions students carry 
out in their PLEs; these coefficients are ordered in a correlation 
matrix. Student achievements are processed in the same way. 

Kruskal-Wallis analyses of variance (Kruskal & Wallis, 1952) 
were carried out to determine the influence of self-regulated 
actions on each one of the self-regulation achievements. Ac¬ 
cordingly, for each action-achievement a null and an alternative 
hypothesis were proposed; i.e., the hypothesis of equality of all 
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the measurements in the dependent achievement variable for 
different levels of the independent action variable, and the hy¬ 
pothesis of non-equality, respectively. The extent of the effect is 
calculated and analyzed in each analysis of variance test (Cohen, 
1992) with 95% confidence level (SE 95%). 

Both the Kendall’s coefficient (Leech, Barrett, & Morgan, 
2011) and Kruskal-Wallis tests were carried out with a two-tailed 
significance of 95%. 

2.4 Questionnaire validity and reliability 

This questionnaire was validated by ten educational technology 
experts, with all items having an Osterlind concordance index 
(Osterlind, 1989) greater than 0.5, indicating that the instrument 
is valid. Statistic reliability was also analyzed using Cronbach’s 
alpha coefficient; the alpha value for the instruments was 0.92, 
indicating excellent reliability. 


3 RESULTS OF THE STUDY TESTS 

3.1 Population characteristics 

As shown in Figure 1, the most popular device used by the stu¬ 
dents in the population is the portable computer, followed by 
smart phones. The percentage of students with a desktop computer 
available for personal use was half of that for portable computers. 



ISO] 

( 83 . 67 . 89 . 08 ] 

_ 94.01 

( 93 . 11 . 96 . 71 ) 


Percentage of the population 


Figure 1 . Relative numbers of students, with 95% confidence intervals, by 
device available for personal use 

The sample used in the study was 97.69% female, and 1.29% 
male, with a sample error of less than 5%. Average age was 23.45 
± 0.14 years (SEM=0.07). The population spent 17.30±0.44 hours 
per week (SEM=0.22) navigating on the Internet, 18.28±0.36 
hours (SEM=0.18) using the tools in their PLEs, and 7.08±0.31 
hours (SEM=0.16) visiting a platform on the University’s net¬ 
work. 

3.2 Actions for self-regulated learning in PLEs 

Table 1 presents the frequencies of the actions carried out by stu¬ 
dents in their PLEs during the performance phase. As should be 
the case in this self-regulated learning phase, these actions were 
those taken by students to achieve their learning goals. 

Based on this Table, it may be concluded that during the perfor¬ 
mance phase students were able to adapt Learning Management 
System (LMS) tools to their learning goals, and integrate their 
tools into their PLEs. Although the idea of PLE emerged and 
gained support based on criticisms of LMS and the underlying 


traditional educational approach, it is clear from these results that 
an institutional LMS may be the PLE tool for university students. 

Figure 2 summarizes the results of Table 1, showing that stu¬ 
dents use both LMS and other tools from outside the University 
to exchange information with classmates. External tools stand 
out for the intensity with which they were used (53.46%), and 
by the extent to which they were used (64.42%) above all oth¬ 
er tools. This indicates that students preferred tools from outside 
the University for exchanging information with classmates, rather 
than those offered through the University’s LMS. It is also clear 
that students used their PLE tools to send and receive information 
from other non-classmates. 

Course teachers are an important part of students’ learning en¬ 
vironment; students asked for their support and showed critical 
thinking about their teaching strategies during the performance 
phase. In addition, as shown in Table 2, students valued their 
evaluations and suggestions for improving their work during the 
reflection phase. 

Table 2 shows that during the third self-regulation phase, stu¬ 
dents recorded their reflection on learning, and organized these 
thoughts with digital tools in their PLEs. 

3.3 Relationships between actions for self-regulated 
learning in PLEs 

The data was consistent in showing that in both the performance 
and the reflection phase, slightly over half of the students docu¬ 
mented their personal learning process and recorded their thoughts 
about it; i.e., the two actions coincided in terms of frequencies. As 
shown in Table 3, these two actions were also significantly corre¬ 
lated, indicating that there was a student subgroup who recorded 
their learning process and thoughts about this process. Further in¬ 
vestigations could provide more information about details of this 
subgroup of students. 

The correlations matrix presented in Table 3 shows that teach¬ 
er evaluations and recommendations for improving student work 
were related to student reflections about their own learning and 
use of digital tools to present their ideas in several ways. This 
indicates that teachers had possibly made suggestions and evalua¬ 
tions about the use of digital tools and metacognitive reflection to 
help improve student work. 

Likewise, student actions related to organizing reflections about 
learning using digital tools were strongly correlated with actions 
of reflecting on their own role on their learning, and on recording 
their reflections during their own learning. The last two were also 
significantly related to each other. This means that actions during 
the reflection phase were supported by PLE digital tools during 
the thinking process itself, as well as during the organization and 
recording of the process. 

It should be noted that there were significant correlations be¬ 
tween recording reflections on self-learning, using a personal blog 
to delve into ideas or concepts, documenting the personal learn¬ 
ing process, and adapting some university LMS platform tools to 
learning goals. 

As shown in Table 3, the action of using tools from outside the 
University environment for exchanging information with class¬ 
mates was significantly correlated with the use of university LMS 
tools for sending and receiving information. For their part, the use 
of PLE tools to send information to persons who were not partic¬ 
ipating in the course had a significant correlation with the use of 
external tools for exchanging information with persons that were 
participating in the course. 
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Table 1. Actions for self-regulated learning in PLEs, performance phase 


Relative frequencies with confidence intervals (1) % 



Strongly disagree 

Disagree 

Agree 

Strongly agree 

NA< 2 > 

Using tools from outside the University for exchanging infor- 

2.50 

6.54 

34.23 

53.46 

3.27 

mation with classmates 

[1.18,3.82] 

[4.45,8.63] 

[30.26,38.21] 

[49.33,57.60] 

Using tools of a University LMS platform to send information 

2.50 

8.46 

50.77 

35.00 

3.27 

to classmates 

[1.18,3.82] 

[6.11,10.81] 

[46.62,54.92] 

[31.00,39.00] 

Using digital tools to represent ideas in various forms 

1.15 

[0.25,2.06] 

10.0 

[7.47,12.53] 

50.58 

[46.43,54.72] 

34.81 

[30.82,38.79] 

3.46 

Using tools of any University LMS platform to receive infor- 

2.12 

10.77 

53.27 

30.38 

3.46 

mation from classmates 

[0.90,3.33] 

[8.16,13.38] 

[49.14,57.40] 

[26.53,34.24] 

Asking for support from the course teacher 

1.54 

[0.50,2.57] 

11.54 

[8.86,14.22] 

57.31 

[53.26,61.35] 

25.58 

[21.93,29.22] 

4.04 

Using PLE tools to send information to persons not participat- 

4.23 

23.08 

43.27 

25.38 

4.04 

ing in the course 

[2.54,5.92] 

[19.55,26.60] 

[39.17,47.37] 

[21.75,29.02] 

Using PLE tools for receiving information from persons not 

5.38 

26.54 

41.92 

22.50 

3.65 

participating in the coursea 

[3.48,7.29] 

[22.84,30.24] 

[37.82,46.03] 

[19.00,26.00] 

Showing critical thinking about the teaching strategies used by 

1.54 

16.73 

59.42 

18.85 

3.46 

the teacher 

[0.50,2.58] 

[13.59,19.87] 

[55.39,63.46] 

[15.56,22.14] 

Adding tools of some University LMS platforms to the PLE 

4.04 

[2.38,5.70] 

23.27 

[19.73,26.81] 

55.19 

[51.11,59.28] 

13.65 

[10.77,16.54] 

3.85 

Documenting the personal learning process 

8.08 

[5.79,10.36] 

32.50 

[28.60,36.40] 

49.62 

[45.50,53.73] 

5.58 

[3.65,7.50] 

4.23 

Adapting the tools of some University LMS platforms to 

6.92 

32.31 

50.58 

6.54 

3.65 

learning goals 

[4.78,9.06] 

[28.40,36.22] 

[46.44,54.71] 

[4.46,8.62] 

Using a personal blog to delve into ideas or concepts of the 

25.19 

45.96 

20.38 

4.42 

4.04 

course 

[21.56,28.82] 

[41.84,50.08] 

[17.01,23.76] 

[2.69,6.15] 


In this Table, N = 877, (1) Cl 95% and (2) NA = No answer 


- Strongl) agree / Agree ■ Strongly disagree / Disagree NA 


Using tools from outside the University 
for exchanging information with 

Using tools of some University LMS 
platform to send information to 

Using tools of any University LMS 
platform to receive information from 

Using PLE tools to send information to 
persons not participating in the course 

Using PLE tools for receiving 
information from persons not 



0% 25% 50% 75% 100% 


Figure 2. Actions for complying with goals during the performance phase 
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Table 2. Actions for self-regulated learning in PLEs, reflection phase 


Frecuencias relativas con intervalos de confianza 11 ' 


% 


Actions 


Strongly disagree 


Disagree 


Agree 


Strongly agree NA (2) 


Valuing teacher evaluations or suggestions for improving work 

0.77 

[0.03,1.51] 

8.08 

[5.78,10.37] 

63.46 

[59.55,67.38] 

23.85 

[20.28,27.42] 

3.85 

Organizing reflections about learning with digital tools 

4.23 

[2.53,5.93] 

24.42 

[20.82,28.03] 

51.73 

[47.59,55.87] 

16.15 

[13.06,19.25] 

3.46 

Reflection about role in own learning 

2.69 

[1.33,4.06] 

21.35 

[17.91,24.79] 

57.12 

[53.05,61.18] 

15.19 

[12.17,18.21] 

3.65 

Recording reflections about own learning 

6.54 

[4.46,8.62] 

36.54 

[32.52,40.56] 

43.46 

[39.34,47.58] 

9.81 

[7.30,12.31] 

3.65 


In this Table, N = 877, (1) Cl 95% and (2) NA = No answer 


Table 3. Relationship between actions for self-regulated learning in PLEs 


Actions 


Kendall's coefficient 11 ' and confidence intervals 12 ' 


1 2 3 4 5 6 


1 Documenting the personal learning process 


2 Using a personal blog to delve into ideas or concepts of the course 

3 Recording reflections on own learning 


.35 

[.29,.41] 

.39 .30 

[.33,.45] [.24,.35] 


4 Reflecting on role on own learning 

5 Valuing teacher’s evaluations or suggestions for improving their work 

6 Using tools from outside of the University for exchanging information with 
classmates 

7 Organizing reflections on own learning using digital tools 

8 Adapting the tools of University LMS platform to learning goals 


38 

[.32,.44] 

.30 

[.24,.35] 


.31 

.25 

.55 

.51 

.25,.37] 

[.20,.30] 

[.49,.61] 

[.45,.57] 

.43 

.36 

.32 

28 

.37,.49] 

[.31,.42] 

[.26,.38] 

[.23,.34] 


9 Using digital tools for representing ideas in various fonns 

10 Using tools of University LMS platforms to send information to persons 
not participating in the course 

11 Using tools of University LMS platfonns to receive information from 
classmates 

12 Using PLE tools to send information to persons not participating in the 
course 

In this Table, N = 877, (1) p < 0,01, two-tailed, and (2) Cl 95% 


.39 .31 

[.33,.45] [.25,.37] 

.36 

[.31,.42] 
.37 

[.32,.43] 
.35 

[.29,.41] 
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3.4 Self-regulated learning achievements in PLEs 

Table 4 shows that students achieved positive results in self-reg¬ 
ulated learning during the performance phase. Students complied 
with the deadlines for handing in their work (96.73%), worked 
on their tasks in an organized manner (90.58%), defined their 
personal learning goals (87.88%), and carried out extracurricular 
activities proposed by teachers (91.92%). 

Students took advantage of the available technological tools, 
both those of the University (89.42%) and external (94.62%). 
However, there was a significant percentage of students who did 
not successfully use the information obtained from persons who 
were not participating in the course (28.65%). 


Most students adequately apportioned their time during their 
perfonnance phase; however, there was a considerable percentage 
of students who did not reach this achievement (21.54%); there 
was also a group of students who could not read all the material 
assigned by teachers. 

Figure 3 shows that the students were able to reflect on their 
learning, an achievement that corresponds to the reflection phase. 
However, in this phase, there was a very significant percentage 
of students who neither carried out complementary research 
(51.37%) nor deepened their knowledge of the course’s subject 
matter (38.27%). 


Table 4. Achievements during performance and reflection phases of the self-regulated learning process in PLEs 


Achievements 

Relative frequencies with confidence intervals 

% 

Strongly disagree 

Disagree 

Agree 

Strongly agree 

NA ,2 » 

Performance phase 

Complied with deadlines for handing in work 

1.15 

[0.24,2.07] 

1.54 

[0.48,2.59] 

23.27 

[19.65,26.89] 

73.46 

[69.71,77.22] 

0.58 

Used technological tools from outside the University success¬ 
fully 

0.96 

[0.13,1.80] 

3.46 

[1.90,5.02] 

29.81 

[25.90,33.71] 

64.81 

[60.76,68.86] 

0.96 

Carried out the activities proposed by the teacher as extracurri¬ 
cular activities on time 

0.96 

[0.13,1.80] 

6.35 

[4.26,8.43] 

40.96 

[36.76,45.16] 

50.96 

[46.70,55.22] 

0.77 

Worked on tasks in an organized manner 

0.77 

[0.02,1.52] 

7.50 

[5.25,9.75] 

55.58 

[51.36,59.79] 

35.00 

[30.94,39.06] 

1.15 

Took advantage of the technological tools of the University 
platform 

0.58 

[0.00,1.22] 

9.04 

[6.59,11.49] 

57.50 

[53.30,61.70] 

31.92 

[27.94,35.90] 

0.96 

Was able to read all the material proposed by the teacher 

1.35 

[0.36,2.33] 

20.19 

[16.76,23.63] 

56.15 

[51.93,60.38] 

21.54 

[18.02,25.05] 

0.77 

Took advantage of information obtained from persons not 
participating in the course 

4.62 

[2.82,6.41] 

24.04 

[20.38,27.69] 

52.69 

[48.44,56.95] 

17.88 

[14.61,21.16] 

0.77 

Defined personal learning goals 

0.96 

[0.13,1.79] 

20.96 

[17.49,24.43] 

63.08 

[59.01,67.15] 

13.65 

[10.73,16.58] 

1.35 

Was able to apportion time to carry out tasks 

1.15 

[0.24,2.07] 

20.38 

[16.94,23.83] 

64.42 

[60.36,68.48] 

13.08 

[10.20,15.96] 

0.96 

Reflection phase 

Reflected on acquired knowledge 

1.15 

[0.24,2.07] 

20.38 

[16.94,23.83] 

64.42 

[60.36,68.48] 

13.08 

[10.20,15.96] 

0.96 

Delved into knowledge pertaining to course’s subject matter 

4.81 

[2.98,6.64] 

33.46 

[29.44,37.48] 

52.50 

[48.26,56.74] 

8.08 

[5.75,10.40] 

1.15 

Carried out complementary investigations pertaining to course 
subject matter 

6.73 

[4.59,8.88] 

44.62 

[40.37,48.86] 

40.77 

[36.57,44.97] 

7.12 

[4.91,9.32] 

0.77 


In this Table, N = 877, (1) Cl 95% and (2) NA = No answer 


- Strongly agree / Agree ■ Strongly disagree / Disagree - NA 


Reflected on acquired knowledge 


Delved into knowledge pertaining to 
the course's subject matter 


Reflected on acquired knowledge 



0% 25% 50% 75% 100% 

Figure 3. Achievements during the reflection phase of the self-regulated learning process in PLEs 
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3.5 Relationships between student achievements 

The correlations presented in Table 5 indicate that the material 
proposed by teachers encouraged students to deepen their knowl¬ 
edge of subjects covered in courses. These correlations also allow 
the identification of three subgroups of students called organizers, 
deepeners, and non-deepeners. 

Members of the organizer student subgroup worked in an or¬ 
ganized manner on their tasks, carried out the activities proposed 
by teachers on time, complied with deadlines for handing in their 
work, and apportioned their time appropriately; they were very 
successful in all aspects at the same time. The existence of this 
student subgroup is shown by the fact that the achievements men¬ 
tioned previously are present at high relative frequencies and have 
high positive correlations. 

Secondly, there was a deepetter subgroup, composed of stu¬ 
dents who delved into knowledge, carried out complementary 
research on the subject matters addressed in their courses, and 
reflected on the knowledge they acquired. Finally, and in contrast, 
there was a student subgroup, which did not obtain any of these 
three achievements, called the non-deepener subgroup. The ex¬ 
istence of these two subgroups is deduced by the high correlation 
between these three achievements (see Table 5), and because the 
frequencies indicate that there are significant percentages of stu¬ 
dents who have obtained these achievements, and also of students 
who have not done so (see Table 4). 


3.6 Effects of actions on self-regulated learning 
achievement in PLEs 

The Kruskal-Wallis analysis presented in Table 6 shows relevant 
results in the reflection phase. For instance, it indicates that the 
subject’s reflection about their role on their own learning had a 
statistically significant effect on reflection during learning. The 
figure of 0.36 for the extent of the effect shown in the Table 
indicates that, in this case, variation in the value of this action 
influences the variation of this achievement by 13%, at a 95% 
level of confidence. 

The subject’s reflection about their own role on their learning 
also had an influence (9%) on undertaking of complementary 
research about the course’s subject matter. Likewise, the use of 
digital tools for organizing thoughts about learning had a 9% in¬ 
fluence on these reflections, which is an indicator of the weight 
these tools had during the reflection phase. 

Based on the results presented in Table 6, it may be concluded 
that the exchange of information with classmates using tools from 
outside the University had a 9% influence on the successful use 
of these tools. This means that part of the information they ex¬ 
changed with classmates was used to support the successful use 
of external tools. From the Kruskall-Wallis analysis it may also 
be concluded that documentation of the personal learning process 
encouraged delving into the knowledge on the course’s subject 
matter by approximately 10%. 


Table 5. Relationship between achievements in self-regulated learning in PLEs, performance and reflection phases 


Actions 

Kendall’s coefficient* 11 and confidence 
intervals* 21 


1 

2 

3 

4 

1 Worked on tasks in an organized manner 





2 Carried out activities proposed by the teacher for extracurricular work on 
time 

.51 

[.45,.57] 




3 Delved into knowledge about the subject matter of the course 

.20 

[.15,.26] 




4 Reflected on acquired knowledge 



.32 

[.26,.38] 


5 Complied with deadlines for handing in work 

.31 

[.25,.37] 

.47 

[.41,.52] 



6 Achieved an adequate apportioning of time for carrying out tasks 

.43 

[.37,.49] 

.35 

[.29,.41] 

.21 

[.15,.26] 

.25 

[.19,.30] 

7 Was able to read all the material proposed by teacher 



.31 

[.25,.37] 

.24 

[.18,.30] 

8 Carried out complementary investigations on the subject matter of the course 



.45 

[.39,.51] 

.33 

[.27,.39] 


In this Table, N = 877, (1) p < 0,01, two-tailed, and (2) Cl 95% 
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Table 6. Effect of actions on achievements in the self-regulated learning process in PLEs 

Results using the Kruskal-Wallis test for variance analysis with size of the effect and confidence intervals 


TE 95% 


Actions 

IC 95% 

Achievements 

Using tools from outside the University for exchanging infonnation with classmates 

30 

Used technological tools from outside of the 


[.21 , .39] 

University successfully 

Documenting the personal learning process 

.31 

Delved into knowledge of the subject matters 


[.22 , .40] 

of the course 


.30 

Carried out complementary investigations on 

Reflecting on role in own learning 

[.21 ,.38] 

the subject matter of the course 

.36 



[.28 , .45] 

- Reflected on acquired knowledge 

Organizing reflections on learning with digital tools 

.30 


[.22 , .39] 



In this Table, N = 877, p < 0.01, two-tailed 


4 DISCUSSION OF RESULTS 

The most popular devices used were portable computers, fol¬ 
lowed by smart phones. This indicates that students - largely 
women - had ubiquitous access to some of the tools in their PLEs 
(Taraghi, 2012). A great majority of students considered that they 
had successfully used the tools in their personal learning environ¬ 
ment for exchanging information with persons not participating 
in courses. On the other hand, students perceived that information 
exchange with classmates was successful, using both the resourc¬ 
es available in University LMS platforms and those external to 
the University. Some tools of the LMS platforms were adapted by 
students to their learning goals; however, there was a proportion 
of students (39.23%) who had not made any adaptation. 

The significant correlation between the action of exchanging 
information with classmates using external tools, and the action 
of using university LMS tools, indicates that the external tools did 
not compete with the LMS tools, but rather complemented them. 
Likewise, the revealing correlation between the use of PLE tools 
to send information to classmates and the use of tools external to 
the University for exchanging information with classmates, indi¬ 
cates that information exchange with persons not participating in 
the courses complemented information exchange with classmates. 

Students asked for help from their teachers, valued their eval¬ 
uations and suggestions, and showed critical thinking about their 
teaching strategies. The correlations between variables indicate 
that teacher suggestions and evaluations were related to actions 
by students regarding the use of digital tools and the recording 
of their reflections on their own learning. This indicates that the 
teachers probably encouraged these actions. 

The data indicates that a majority of students reflected on the 
role they have in their own learning, an important proportion used 
digital tools to organize their reflections about learning (67.88%), 
and approximately half of them recorded these thoughts. These 
three actions are strongly correlated (t > .38), indicating the im¬ 
portance of PLE digital tools during the phase of reflection. 

There were significant correlations (t > .30) between the actions 
of recording reflections about the students own learning, using a 
blog to delve into ideas or concepts of the course, documenting 
the personal learning process, and adapting LMS tools to learn¬ 
ing goals. This reinforces the idea that reflection about learning 
is related to the use of PLE technological tools; it furthermore 
indicates that personal blogs were being used to document and 
record the learning process. It is possible that the construction of 
the blog and the registration of reflections in general were being 


carried out using some LMS platforms, since adapting LMS tools 
to learning goals was markedly related to documentation of the 
learning process, the recording of reflections, and the use of the 
blog to delve into ideas. This suggests that University LMS plat¬ 
forms played a role in metacognition, and that they included blogs 
used by some students for this purpose. Future investigations may 
shed further light on these ideas. 

The importance of PLE digital tools for self-regulated learn¬ 
ing was clear; a great majority of students (85.39%) use them for 
expressing their ideas in various fonns. Based on the frequency 
analysis of self-regulated learning achievements, and of the corre¬ 
lations between them, three subgroups of students were identified 
in the population. The organizer subgroup consisted of students 
who worked in an organized manner on their tasks, carried out the 
activities proposed by teachers on time, complied with deadlines 
for handing in their work, and apportioned their time appropri¬ 
ately. 

On the other hand, there was a deepener subgroup, composed 
of students who delved into knowledge, carried out complemen¬ 
tary research on the subject matters addressed in their courses, 
and reflected on the knowledge they acquired. Finally, there was 
a student subgroup, which did not obtain any of these three 
achievements, called the non-deepener subgroup. The possible re¬ 
lationships between students of the organizer subgroup and those 
of the other two subgroups may be the basis for further investi¬ 
gations. It would also be interesting to study in more depth the 
characterization of these subgroups. 

Variance analyses show that students’ reflections about their 
own role in learning has an influence, not only on metacognitive 
achievements, but also in explaining their cognitive achievements, 
such as the undertaking of complementary research projects about 
course subject matters. This fact highlights the role of individuals 
in their own learning process, and is consistent with the cyclical 
nature of self-regulated learning. Therefore, individuals play a 
key role in their own learning process, and the actions they take 
during the reflection phase have an influence on their self-regulat¬ 
ed learning achievements in this phase as well as in others. 

Part of the success in the use of tools from outside the Univer¬ 
sity may be explained based on information exchange between 
classmates using these tools. Theory indicates that social influ¬ 
ence on the individual self-regulation process is complex and 
multidimensional; these results represent an example of such so¬ 
cial influence. In his investigations, Zimmerman (2008) pointed 
out that a strategy for a person to increase his or her self-regu¬ 
lated learning abilities consists of consulting or observing other 
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individuals’ models which are considered to be efficient, and imi¬ 
tating these models while receiving social feedback. 

Finally, the analyses of variance show that the action of docu¬ 
menting the learning process has an influence on the deepness of 
thematic knowledge achieved by students. This is a clear example 
of the influence of metacognitive actions on cognitive processes. 
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